immediate early step in PrE specification. We show that the fraction cells present with in this state is influenced by factors that both promote and suppress primitive PrE differentiation, however conditions that support ES cell self-renewal prevent their progression into endoderm differentiation and support an equilibrium between this state and at least one other that resembles the inner cell mass (ICM) of the blastocsyst. Interestingly, while these subpopulations are equivalently and clonally interconver- 
tion cells present with in this state is influenced by factors that both promote and suppress primitive PrE differentiation, however conditions that support ES cell self-renewal prevent their progression into endoderm differentiation and support an equilibrium between this state and at least one other that resembles the inner cell mass (ICM) of the blastocsyst. Interestingly, while these subpopulations are equivalently and clonally interconvertable under self-renewing conditions, when induced to differentiate both invivo and invitro they exhibit different behaviours.
Taken together our data supports a model in which ES cell culture traps a set of interconvertable cell states reminiscent of early stages in blastocyst differentiation that may exist transiently in the early embryo. 
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The telomere is a nucleoprotein complex consisting of a tandem G-rich repeat that forms the end-capping complex on eukaryotic chromosomes. Telomeric DNA erodes at each cell division and critically short telomeres result in cell cycle arrest or programmed cell death. This counting mechanism may act as a determinant for the life span stem cells, and thus the organism.
The planarian Schmidtea mediterranea provides a suitable invivo model for observing the erosion and maintenance of telomere length in multicellular organisms. Its telomere is composed of the same repeat unit as the vertebrates (TTAGGG) (Joffe, 1996) , and is evolutionarily less distant to humans than yeast, the common invivo models for telomere studies. Furthermore, this has a unique life cycle that suggests the existence of an pluripotant somatic stem cell population with indefinite proliferation capacity.
The activity of telomerase can be observed in this organism using the TRAP assay. A possible homolog of the telomerase catalytic subunit was found informatically, its function is currently being studied using RNA interference. Several TRF analyses suggest long telomere lengths in both asexual and sexual strains, with differences in telomere length in worms of different ages. The same technique was also used to investigate the effect of the regeneration process on telomere length. Furthermore, the structures of chromosome ends are currently being characterised using a transformation-associated recombination (TAR) cloning protocol. To test this possibility, we performed long-term clonal analysis during several HF cycles. Using an inducible genetic labelling system, we labelled specifically matrix stem cells and tested if they survive catagen and participate in the next HFs. Our protocol also permit establishing if they revert to multipotency.
It is generally believed that the pool of cells responsible for cyclic HF renewal is composed of multipotent precursors (Fuchs, 2007) . We will present recent results that suggest the existence of precursors in this pool that contribute to only one single layer (Legu etal., in prep.) . The next question is determining the origin of these restricted renewing cells.
A category of restricted renewing cells produce only outer root sheath (ORS). However, the ORS is also produced by multipotent precursors. To test whether these two categories contribute identically to the structure, we analysed their properties of colonisation during HF renewal. We found different contributions. We therefore propose that ORS cells originate from two distinct pools of progenitors.
Altogether the aim of these analyses is to determine the level of diversity and plasticity of the HF stem cells.
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